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A]i||- ^^^71 ^*fl ^ (Power Pooling)^ 7fl^-|- S^fV^. £ MJ-^ofl nm 

^JJl ^^^-)7> ^^H, #71 ^-g- tosl^ Tjl^^r *1H ^(Controllers ^7] 
(Estimator)!- ^^Rr 7Mn <& Sl*] , t\^\^o^ ^X\^}y} ^o]^ ^v}\7}^ *|] 

^^7> £>^- ^ oji- iL^fl § ^ X|c}. nfe^ ^ ^ ^]ofl Af-g-s]^ 33*- 

-^*}7fl £«fl1§H fftO^^ 43jE^ ^7l# ^-g-^S A>^-^-4 ^Ajofl ^^#;*)o} 



£ 8 

^3 ^ #3 ^r«fl^l , ^^"71, ^ ^-tifl ^7l(Power sharing amplifier) 



64-2 
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1020020041023 #3 2004/1/29 

°l-§~g-4l ^-S- HH^l ^ {ADAPTIVE POWER POOLING METHOI 

AND APPARATUS IN A MOBILE COMMUNICATION SYSTEM} 



£ 2^ £ t^s] ^sloll 4€- ^3 S^Rr ^l^Efl^ ^-§- 

51 3^ 5L 2^1 51Al£ ^-yfl 71/^^-7]^ ^^-i; ^ *V 3dB T^e^ ^EHm 

5L 4±r 5. 2^1 51*1 £ £^71/^71^ <H <*H# 51^^ £^ . 

51 5^r 51 2°fl «-yfl 71/^^-71^ c^s ^.g. SL^. 

51 #^ 51^}-^ je^. 

£ 7^ 31 #3 ^ ^.g. £A]^ 

51*1 ^ 51^, 

51 9tt 51 8°I1 £A]^ #3 ^JjL ^ £^ ^Z}^ 

£ 10£r £ 8<*H 51*1*1 ^ ^ ^^-71 ^ ^ffe * 

#51, 
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.0^ 
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51 ll£ £ w>^-^*V -gAjoflofl ^ ^ n 1 ^* 

^ 51^, 

51 12fe £ 8 £&tt 51 111 SLA)sl 3X|j= «^ ^Ajo] Qjofl-i. He^fe 51^, 

51 13£ Si 3 Blfe 51 1H 5LAl^ ^ Aljr ^ o] lio^fe 

51 14c^ ^Al^l^ 4s. ^-g. wj-Alo] ^53 = *g ^jo) A^^ofl 4= 

3]^ #^ 51 



<i9> ^iV^os ^^cf^^(CDMA: Code Division Multiple Access)^ 1 3 ^-aUI^ 

^ ^ ©1* -f-AjAl^Efl^ #^<EHfe 33 ^^i( PA: Power Amplifier^} ^al€4. 
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.0^ 



1020020041023 #^ 2004/1/29 

^a^sHHRF: Radio Frequency) ^ ^.£.3. 

3l4*r #71 *d^##€ ^-71 ^SS ^tr4. 

<20> £ l£- ^efl 7l^ofl nf= #314 a)^ea^ ^ ^^o) ^.g. j=t£ 

°14. £ lfe a.p.Y^El* 7M^- 3^B] <?Uflu|- Aj^E^o Sector Antenna system)^ 

#71 (PA: Power Ampl i f ier )#( 100)3. ^€4. °1^1r n 1 ^ «HH , ^^Hl 3L7> ^ 

O] ^ ZL ^E^ ^ ##7]ofl «-^7> &oj ^4- O}^ ^O] Jf*} 7 > Tg6\ 

E^sL 7pJ^ €*Kr >H4^4 ^l^-Sl£S. §1-71 ^*1H^r ^ ^7}S] -g-^ 

fe°i°> tr4. °1 E J S-^- ^Bi#oH cfl*l] ^^§>7fl igHJt!- ^ ^ 

£S^r *1# ^ ^ °11 44 ^^l ^r^3 £-€■ ^Ei#^ ^ ^#7lSl -g-^ ^rfl*V 
^*Rr y o^^ ^3 tilJL^^. ^ eiltr4.il 1- ^ SU4. 

A ^sl^ ##7l^l cj-E- ^3 ##7H1 wl^il #^€4. 

<21> *V^, ^Efl 7l#o]l 4f ^ ^#^1^ # ##7l 7> Jl^-M-A^ 

7> ##5^ cflWl^Ai c^^-S] ^ ^#7l» ^-Hl§ ^ olcf. #7} 
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10ZD020041023 #^ 2004/1/29 

<22> JS.^ ^.-^ ^ S^SRr O]^- AV 7 | 

A] ^E^ S^JL Aj- 7l ^ ^7l# ^^*>7fl A>-g-^7l ^tt ^ # 

^^^7l#^ ^o] $^>£^- ^ ^1 *J Oj-^o. ^^c-fl 91^. 

<25> ^Vtg^ t£ ^s. s.^^. ^ 4 5^>^1 ^^*>7l JflSfl ^-tifl 

<26> o]e-1*> ^-^#-1: ^^>7l n}.^, M 7fl^ ^E^ °m ^7l^ 

ilS. £-«fl7] ^ ^^ofl o^^fl N7 fl^ ^ e|1f 5Kb ^Isl-S £-«fl<ir} 

f^Jf #^ ^SflSl AflE^ 4^^>7l fl^ ^^"71 #^ ^Jll-I- °g ^ W>o> t£ 
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10Z0020041023 %^ 0 d*}- 2004/1/29 

^ * *]--§-] 

^ ^£ £ jLe^l $>JE^- ^H^Hr 3J-§- -fr^M 0 > *r4. 

<28> <5>7HH A^^^ ^ig J^o} l;^Al OJO^^ #^7l^ ^Jl^^ 

^ #14 4€- 3i°14. o]b]^- a. oj^-g. *j. 7 l<HHfe #^ (Power Pool ing)"°l 4 

4€- &n #^tr 33 ^ ^]7> 0^4 ^afl ^ ^ 7^* 7>*lfe 3 

^ ^s. ^11- <^4tr4. 44*1 *}7HH "33 #^"4 4*1^ 33 -g-till g ^-§- 

33 f^4 44^. 4~g-^ ^Ojcf. *M<HHfe- 34 £ ^4 €44 3°14. 

43: ^ £44 £44. 



<29> A . ^4 



oo> £ 2 ^ 1^4 ^e]ofl 4€- 33 #^#*14 ^-i- 44^ &4. 

<31> #7] £1 21- ^-2:^, #4 33 #^^1^ ^tifl7l(2L^ £4^*0(220), 33 

(240)4, ^th7l(^^ ^^-^])(260)# ^w]tr4. #71 ^Bfl7l(220)^ 4 ^41 <y 3 Aijr-g. 
33 ^if Jf(240)4 ^ 33 ^4#ofl t^fl £-«fltr4. ^7j 33 ^«.(240)^ ^4 33 
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H*]-: 2004/1/29 



^7}^ S.^rt}ji, ^7) ^-afl7l(220)ofl ^lif #^-*b4. #7l ^^-71(260)^ 

#7l #3 ^i«.(240)2l #3 ^#7ll-ofl o]*fl #3 A]Jr 

^ ^*ti *fl<&^ #3 ###*]tt ^-wfl7l(220) - ^^-(240) - ^^-71 

(260)S. olo^^l^ 2)^ ^tq. a^H, ^-7] ^ ^«.(240)7> N7fl£] ^ ^711- 

4~§-^ <£ 1>4 ^ «3]E^ S.^ *5^ol ^o)^ ^ olcf. 



<32> 1] 



(M-by-1) 

^: ^ ^s.«(240) ^Ei (N-by-1) 

?m ^#-?-(240) #3 ajEi (N-by-1) 
«: (M-by-1) 
Z : ^ ^^.^.(240) «jEi (N-by-1) 

A: ^-nfl 71(220) ^ *m (N-by-M) 
B: ^^(240) ^ (N-by-N, Diagonal) 

C: ^^-71(260) W (M-by-N) 



<33> 



#71 <5. 1># <& 2>4 ^ ^^17> ^^W. 



<34> {Si 2] 



<35> 



^oM <a 2>» ^tifl 71(220)^ #^ ^ oj^ «3]Ei ^ ^-yfl7l 

(220)^1 AS] f£S ol^^lcf. -^(240)^ #^ ^\ 
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#^ °J7}: 2004/1/29 



iE^f #3 ^^(240)2] Jj-^ B2f ^3 «|E^ .Vfsq ^0.5. ol aoj^lcf. ^71(260)^ 

M°d ^ #^ _?£ir ^3 ^^-^(240)^ «J]Ei m^7](260)9] S-^ ^ 1 C 

2} ol^c^^lcf. rt}-EH £ 10]} rE*]Q *m #^ ^joflA^ *Uil3?J <y#^ 2]- 711 



<36> 



-S-71 £ loll £Al£ ^ol £ tifl 71(220)54- ^^-71(260)* -& 



<37> 



<38> 



[2^d 1]: <^-g-^ #3 ^til 



<39> 



[2:3 2] ^ ^ 



<40> ^ Ol u>^o} fSn f 7 ^1^A^ *fl#£)if- ^ # 

^£l^O>^^ ( ^E| Al^oll ?>^# ^^.71^1 Cf^" ^ #^ o> 



<41> 



<42> 



[22 3] ^ ^71 «1 ^ ^ 



<43> 



[2£ 4] ^^-71^1 ^ 



<44> 



€3 f#7lf2l ^^-7l(260)<H]^s1 #^&ol oj-EflufS. ^sM^ *VT=f. 
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1020020041023 QA- 2004/1/29 

<45> -f A}, £ n>^Al7l7l ^ ^(N) ?? ^B] ^(M)°l 

*}tt f^-?-(240)«- 3go^v ^(M)sf ^(N)7> 

^ ^71^1 ^7> ^B] Z}o]ul3.Q\ i£&.<£±r ^ B] it" "a 

<46> 71(220)^ A ^ ^d^ ^§=-^(240)^ Bl- tfl*V *J 

^ Dtt ^7] <^*M 1>4 £0] ^o}^ + clef. 
<47> [^Sj-^i 1] D = BA 

<48> a 5. zf ^7l#^ ^Rr ^5L2}J1 7^^ 2]» ^>^7l W ^3 

^ o. C BA = a I o^o) =LZ\B-3,, <^r^ 1>^1 D^r *]-7] < 

<49> . 1 

i^nM 2] D= aC 

<so> [2*1 3]-i: ^<5>7l ^ *r ^\ ^^ZL^S] ^^0} 2^H1 z| 

Jl^l-^ 3 7l7> <^*Ho) tbtq-. ^ d^I (i,j)#*fl JldL» ^b] ^s^b] ££ ^ j 

J , ^^^«-(240)^ #^^E-i - 9] j^o] ^d^-ir 

A ol ^o] 3.^. j (1=1,2,3, ••• • ,N)°fl tfl«fl 
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71 <^>0 3 >31}- ^cf. 



<51> 



, I <3?„|=(co«50 for every U 



<52> [ S £ 4 ]1- n>^> 7 ] ^ #^(240)^ #^ 3^-4 ^^71(260)5] #^ 

/-* - p 

^o} ^^^H^ ^, 2 U SLS. ^ ^^-(240)51 *<\B\ ^_ 9\ 

(260)^ #^ «3]Ei if^l s^fl^ ^71(260)^ <81 C7> <a#^2] 37l(Norm)^r £. 

#sflo> o]^ ej^ C7> Unitary Matrix^ ^ 2] v\ 3J_°3., ol» ufel-ifl^ s>7l <^*v 

<53> tj- 

CC = I 



<54> 



^^H, w ^ Hermitian (conjugate transpose) ^^a} 0 ^, 1^ ^r-f- ^^l^f. 

c l = r H 

01 7} ^-ir ^ irfe^ <^Ai 3>^ *H [S£ 3]^- ^a]?]^ cfl 

# Ax]sm *H [S£ 3]-fr -Jr^A]^ ^ oicf. 



<55> 



<56> 



|c..|=(comf) for every U 
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<5. 7 > ^ 1^-71(260)^ 07} <^*^ 2>°fl ^§1) D# ^ £U 4^1 

^ 1>, <^*H 2><i *}7] <^±) 6>°-sL ^€4. <^7)^ IjVxN ^ N-by-N ^H§-*3 

<58> -i 

6] A ° 

<59> oj^Tfl <£<H^ « ti |} 7 l A ^ Aj- 7 j ojAj-* ^ ^^71 dE^H [S^ 2]« 

<60> £ 2^ ^Eflq-Cj-oflA-l 4^-4 ^ Aj-^ol J13^^ 3gJl7> ^^-71(260)5.^- 

E^ ^Ei #^lr£: Tfl O] -g-,g- f-csfl ^EfluJ-S ^"^i^Cf. ZL 5)5.5. ^^"71(260)^ #^ ^ 

ti}^Cfjl *fli ^7](260)Sf ^lM"^ ^Hl"^ Z*T$f>) ^^SLsLM] ^ 

^1 8^115 ^ojo} ^ ^ ^ ^ ^ A}o]6]] ^ ^ ^ 

^^-71(260) o]^ ^El #^ Al^ofl o}Aj- ^Sj-7]- o^l| £ -g-ig ^°fl^r &^7> 

<61> Aj-7]^ £o] JIB^}^, 2]°]) ^ ^ #*fl ^ 

CEA = 

UU ^ nj.o_cq <^a1 7> jz}. £oj ^£]o^ ^]cf. 

<63> <^7lA^ Aj- 7l ^ ^6\] tfl^j. J^V *5toljl ( Aj.7] £^ ^S)-ofl cfl *V 

ej^olcf. Aj-7] SJ^ pi. *} 7 ] <^*}-Al 8>3I ). ^-o] u^E}^ ^ Olcf. Aj.7] £^ ^ 
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H'S-*>7l HH Q = Permutation of Columns of {I }_{MxM} ofl^. t-c^ , M=4<£] ^-f 



<64> 



<65> 



[^r«H 9] 



P = 



0 



0 





[0 


0 


0 


11 




r i 


0 


0 


0] 


= 


0 
0 


0 

1 


1 

0 


0 
0 


. Q = 


0 
0 


0 

1 


1 

0 


0 
0 




. 1 


0 


0 


0. 




.0 


0 


0 


1. 



<66> 



JBL^^, <^«H 4>, <<r«H 5>, <*r«H 7>£r ^flu^H^ yjQ. ^ «g ^ 

iL^tr ^ ^Bf^cf. #3 S^fri- ^lof n> 

^171^ ^-Hfl7)(220) HI a ^ ^71(260) HI c z^s] a7i7> ol^o. Unitary 

Matrix* ^frcf. ofll- s.^ #7] £-yfl7l(220) HI A D ^ ^71(260) HI Cxr *>7l <^*j- 
^ 10>4 <^«H 11>4 ^ HI X, Y3L ^ gi}. 



<67> 



X = 



2 



10] 



1 -1 
-/ -1 1 -y 
1 -1 -j 
-1 -;" 1 



<68> 



Y = 



_L 
2 



11] 



-1 -J -i 1 
-> 1 -1 -;' 
-i -I 1 -j 

i -y -y -l 



64-13 



1020020041023 %:% 2004/1/29 

<69> B = I 

i=H 51 2# ^ ^^-(240)^ ^o] 01 4x4^ (x> 

X), (X, Y), (Y, X), (Y, Y)*£-8r Si*?- #7] #3 _S_^ aHJ-s--§- ^^7]^ 

^ ^^-71 (A, C)3 °*|7> € ^ Sa^. £ 0 1 ^ w fl7l 5? <8^§- 
t*g-«**r ol n} o}-^ ti}<2}- ^-ol n>^Al 7 ] 7l o^fl a>-§-^1 ^ ^jE^ofl *fl^> 

tt <$%n ^l^i- ^^7> 



<70> B. ^A] 



<7i> *&7\ <*r*H) 4>, <^^] 5>, <^*H) 6>°fl M-i=J-\fl #3 

71^ #3 #^ 5a <H^, 7RV ^JL^ ^ <^*M 10>, <^*H 

ll>ofl H>4 ^ ^afl7l ^ ^^-7] ejl^; c^t^Tfl £-«fl7] ^ ^^"71 ^SS^ ^ 

^V^^Mr ^o]cf. ole^ M. ^Alofl 7 > Cf^-Hf ^ ^tg>g £ 

€sH ^ #*8#*1* ^*Hr £ ^ 71/ ^^-71^ 3dB *\^7\ 41 

^€ 3 4^1, £ -Ma)^H1 4^ ^-Hfl7l/^^-7l^ ^ <^l»o] Aj^ 

€ 4, £ 5 #2:). H nf^-ofl, Mj-t^ ^-tifl7l/^^-7ll- i^rRr ^ 

7A°}^(5. 8 - £ 13 #2:). p^I^S., ^ 
^•HH ^ ^*H1 « ^ 14a ~ S. 14d # 

2). 
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< 72 > IE 3^ 51 2<^1 5*1 ^ ^-wfl 71/^^-71^ ^tS" 3dB ^#e^ ta £ f q-EKflfe -£ 

^ ¥ 7fl ^7}^ ^ 7fl 3>4» Ti^Siolcf. 

<73> #7} £ 30] ( a )* ^S*}^ , 3dB ^#B^ °J§1 ^7V*^ oj^^l *>l4o] t^ofl Al^ 7 > 

S]7>€ *1|, S Cf€- ^7>^^ #7] oj^ a]S7V #^£1^1 S>51^- Sl-JI, ^ 711^1 #^ # 

7>1:^1 o]~*Q ^7} 01^ °H A o V 7l ^ 711 #^1" 

4°Hlc fl-* * r °l7} SUr^l, n fl^H?} I^l-M^l ^ 7}#ei 

A ^A^A. ^"71 *H7 r 90° ^-f 90° 7^el , 180° H 180° tHI- 

e-l^ji ^j-cf. ^. ^ o^HIa^ ^"71 3dB 7l#e^7l- 90° 7i#^<?l 

180° Tl^Eil- ^o] 7>^>rl-. ^7} 90° 7l#^i ^ jg.^ ^ ^ G ^ ^>7l 



<74> 



12] 



<75> « = r a ii 

<8sW - I - J o]ji ^-71 s.^ ^1 G« *4tr #^ol 6 ej-j! ^ rtfl, 
tfjl 7>^« till, ^^ofl tfltb #^ 371^ 1 + 1 ^ b o] z]. ^«.o] Q 



^cf. ^, ^"71 90° 3dB 7l#E^ n>^^ ^ ol^. o] *V 3dB 



Ti-^&l^ 5)S 7l# #ofl *Ha^mtJ el-o] (Micro-strip line)°.3. ^^H, #£.2] *H °J 
5X1 # + ^o]m. s^f-o.^ ^-71 <^*H I2>sf ^ 3dB ?ll-sl» ^ Slcf. 
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<76> #7l 3dB 7i#^-& M-Efifl^ ^5.7} 5L 3bXl 51*1 3 <H olc}. o^H, p, q^ ZL^XH 

5^1€ ^Sf *1^ ufl ^7^1 sq-b ^# *1£* M-^\flcf. 90° 3dB TH-H-i^l ^-f p = 0° 
, q = 90°7> ^cf. 



<77> £ 4^ £ 2X1 5.*}$. ^-afl7l/ ^^-71^ JSLAl^ i^ojcf. 

<78> # 7 J j£ 4# %V 2: ^ ( ^ i^o} ^Aldflofl 14= ^7)/^7}±r ^ 7^ ^€^#^1 

7l#&| i^#(Coupler Stack)(420,460)^, ^(Switching 
Network)(440)7> aV^o.^ 31 ^^^f. 7i€^ ^?»(420)£- Til-el (422)2}- 

e^(424)7> ^1 7}#&1 i^(460)^r ^#£^(462)^ 9\ #&| (464)7|- ^1 <£ 

< 79 > X)l ^s. E ^(422)^ Xl l^Ajjrs.]- ^ 2<y^#JL« 7l#^><X Xl 1#3#Jl ^ Xl 2# 

^ 41JL# ^thX". Xl2 7l#ei(424)^r Xl 3 o g^^lS^ XH<^ ^Jl-i- X€^*1-<X Xl 3#^^1 
3L ^ Xl 4#^ t#4. XI 3 X#ei(462)^r Xl 5^3 #3L^ Xl 6<y^#JL» ^f-^S} 

<X Xl 5#3#J: * XI 6#3 t^W. XI 4 ^#Bi(464)^ XI 7^^^!^^- XI 8<a^# 

it 7H-U*H XI 7%m±3L ^ XI ^ISl- t^tlr^. i^^l 5]S.(440)^r #7l X] 1# 

#7l XI 5°^^51S Xl^£l£^- #7l XI 2#^-*lJL« #7l XI 

S Xl^JE^- ^SM, #7l XI 3#^Jl«- #71 XI 6°g^^l5l^ Xl^g-S)^ ^S^, # 
71 XI 4#^#J:-& #71 XI 8^ ^Jl5L X|^-Sl£^- «a^«-tf. 
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<80> 



M-eHUl oicf. ojs^ ^Alo]]^ j£ 2 ^ ^-tifl7)(220) ^ ^^-71(260)1- ^ 



<81> 



3dB 7l#eHl ^€ ^ SUfe 7l#s] (422,424)^ ojo] #3^^- ti^ ^ 

_J_ r 1 -ji 

o] s/2 Y-j \\o]b.S., ^7} ^#5^(422,424)* T^^lfe <#7] ^ 

(420)^1 Xa^r *V7l 13>sf ^o] t-fEHH #7) Tj^z] ^(460)^1 ^ 

Xc5L o^Hojcf. i^^l s.(440) ^ ipj { X }_{b } ^ *}7) <^*>^ 14> 



<82> 



AT, 



[^*M 13] 



1 -> 0 0 

-j 1 0 0 

0 0 1 -j 

0 0 -/ 1 . 



<83> 



[*r*M 14] 



x b = 



\l 0 0 0 
0 0 10 
0 10 0 

L0 0 0 1 



<84> 



nJ-eM, -8-71 <^«H 13> 3? <<r«H] 14>°fl ^«fl ^*fl*]^ ^ £ 4<^1 5l*]& £ 

wfl7l SEfe ^^-71 ofl cflfV s.^ gj^o. X c J£ h JC a ^ 10>o -| oj- ^ 



<85> IE 5^r JE 2°fl 71/^^-71^ SLAl^Hr H^lt*. 

<86> ^7l ' £ 51- #2^, £ *3AHH 4^ £-«fl 7 1 /^7] fe- ^e^o] 

^IS. 7i#ei ^^€-(520,560)4, 3^(540)7> ^-43 0.3. 
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3<X i^(520)^r ^#ei(522)sf ^#3(524)7} tM03jI, ^ 

^(560)^ ^#B|(562)^ ^1-51(564)71- ^1 <3£sM ^€4. 



<87> 



XI 1 ^#e-i(522)^ Xl I^^Jl^ 2<y^JLl- 7ll-^*H Xl 1#^Jl ^ 2i 



3 t^SW. XI 2 2-1(524)^ XI 3«a^<0^«4 Xl4 t a^^l511- ^#^*H Xl 3#3^1 

5. £ X] 4#^ Aijr» ^^-cf. ^13 ?|#e1(562)fe 5^^^1s^ Xl 6°g^^S» 7l#^} 
^ Xl 5#^5l ^ ^ 6#3 41Jl-& ^^*Vcf. ^14 Til- SK 564)^ Xl 7«?J34l:M- Xl 8^341 
7i#^H XI 7#^JL g XI 4]Jl» t^JW. ^^5)5.(540)^ ^-71 ^1 l# 

^^1^* ^-71 8°g^^lSS. ^ll^-Eli^- ^^^H, #7] A] 2#^^lS» -8-71 6<y^:£ 
3. Xl*=|:£^. ^Bj, ^7} A] 3#341M #7l A] 7<&n*\S.3- *H*33E* <&^*\, # 



7) XI 4#^^lSl- -#7) A] 5<%m\ 



Xl^g-s) 



<88> 



^>7l 7i#e-1 #(520, 560)^1 z]- =8! Ya ^ Yc^ Xa ^ Xc^l ^-^^^^ M-Eftfl 



^ <*r«H U>9\ £51, « Yb ^ s.^ ^>7l <^*H 15>^- 



<89> 



[^tVAl 15] 



0 0 0 1 
0 10 0 
0 0 10 
10 0 0 



<90> 



Y= Y Y Y 

^7l -£-«)! 7l ^ ^-71 ^^-71^1 #Xl c 6 « 7> < 



l «H 11>°1 ^ ^ 5^. 



5L 6£- ^ #^#*1S1 ^-i- q-El-^Jl ^cf. ^-71 £ 4°fi JE^m t.}-<4 £ 

o] <^SVAl 10> ^ X ^- till 71(620)1- ^^>J1 -8-71 £ 5^1 tij-sj- ^-o] <^«M 

64-18 



102D020041023 #^ 2004/1/29 

ll>o] Y^SIS. ^^-71(660)* ^SHr *m M-E^-IU 9X^. ^ ^7} ^-«117](620) 

^ <#7] ^^-71(660)^ M-^xfl^ (X,Y)sL oflolcf. 6\q ^ 

^ t N = 4 ol^l, ^ E-) ^ M = 3 ©Itf. 

-8-71 £ 6^- #2:*}^, A <y^A]^s. a , |3 , y^r £-*fl7l (620)3. ^£1*. 

#7] £-Hfl 71(620)3 <y§^ *)2L^ ^71 ^-Hfl 71(620) vfl^M 71^3 <a^€^. ^ ^^l^E. 

7l#ei(622)^Ai TH-^SM ^ 7i#ei #(624 ,628)3. 0 d^€^. Y^^l 
7i#&|(626)» ^-n 7i#^ 3 , ^ 7i#5-il-(624, 628)3 ^l^t}-. ^ 7i#5i (622)^1 
#13 a] ^cj ^=^( 624 )o| oi^aijt^ ji *ll2#^4]JLfe ^ 7l#ei (628)^ 

*)U *H^4. 7l#e-K626)^l >H1 #^JL^r ^#e^(624)^ ^2 <y^JL3 

^B]5i J\}2 7i#&|(628)2l 42 ^^3 4^^. ^7] ^ 7l#ei# 

(624,628HH^r oi^ Al^^l-^ Ti^^H #^4. ^"71 ^-wfl7l(620)^l ^ 7\ 

€^#(624,628)* 4dM(yl f y2,y3,y4)^r 7^1^ 

AlJl#ol4. a o v 7 ] ^^(624)^ *fil #3 ^lJl(yl) ^ *fl2 #^Jl(y2), #7l 7i t-B] (628)^1 
*)U #^^l^l(y3) ^ ^12 #^^lJl(y4)^ #3 #^«-(640)Sl z}- ^^7}^S. °^£l<H n 

A o v 7l ^^-(640)^1 zl- #^7lSl #^^1^: ^ = [zl,z2,z3,z4] ^ ^71(660)3 
cf. #7l ^#71(660)3 SJ^fe ^1^1-^ z ' 4 ^ ^ 7l#e1(662)S. ^^slJl ^ 3 sj- 

4 ^ 7i#ei(666)3 ^^sl^ Tl^^^cf. ^ 7l#si (662)^1 #^A}jr^ Jfn& Til- 
e1(668)Sl ^12 ^s)JI A]2 t^S^r ^ 7l#^(664)Sl *fl2 4^ 

^cf. 7i#&l (666)^1 #^Jl^ ^ Til- si (668)^1 *fll <y^:§L3 ^^ji A}2 #^ 
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7^#ei (664)^ ^li <g ^aIJlS. afl^t}-. #7l ^ ^#^#(664,668)^ #7l 
EM si 4]3l1-§- ^#^^H <&;S:(ul= ot , u2=F*, u3=Y, u4=0)S.^i #7l 

£-tifl7K620), #?1 ^^(640), #7l ^^-71(660)1- f-*fl ^ #^£r #71 [S#l] ~ [2i# 
4]« o}6\) cfl*V it|. ^-^l^o] ^ig,g. ^*Hr £ 7^1 ^^0.5.^ ^ ^ 

^ 3*1^. 



£ 7-8: £ l^^l ^ 4^ ^3 #^#*1^ ^#-g- M-E^-l^ZL &£)-. #7l £ 4°fl 
ti><2]- ^o] <^*VA1 10> o} x #-Hfl7l(720) £ £tM(740)« ^^Rr 

*1» M"EMU ^ #71 ^-«fl7l(720) £ #71 ^^-71(760)^1 S.#-i- M-E^lfl^ <g 

(X,X)S <^]olcf. olnfl ^ ^71^1 ^ N = 4 °1J7, ^}Bl ^ M = 3 °]t±. 

#7l £ 74: , A ^l^ig <^^Al^# a , P, £-«i)7l (720)5. ^^^cf. 

#7l ^-HH7l(720)S. <y^^ ^l^^r #71 §afl 71(720) ifl-¥-3l 711-&IS. ^^^cf. ^ 'S^i 
a^l- |3^r 7l#ei(722)^l^1 7l€^£M ^ 7l#e1^(724, 728)5. <?J3€^. 
7i!-5l(726)» *\$*%& ^ ^ 7l#eil-(724 ) 728)S. o g^€^. ^ ?1 €3(722)3 *fli 

#^A]Jl^ ^s.^( 724 )^ *m oi^aIsS ^SlJL *fl2 #3 ^ 711-5.-1(728)51 

*fll SJs^SlS. *fl^th 7ll-&|(726)Sl afli #^a}Jt^ ^^(724)^ ^ 2 5Ja]^ s 

*H^sU ^12 #^J:^ ^ 7l#ei (728)^1 ^12 °^#Jl5 afl^t]-. #71 ^ 7l#fr|# 
(724,728)^1^^ °^^3L Tll-^^H #71 ^Hll7l(720)Sl ^ 

#£il-(724,728)# -f-*fl #J:l-(yl,y2,y3,y4)£r ^% ^ efl^ 7>^^ 

^lS#olcf. ?l#el (724)^1 afll #^#Jl(yl) ^ *fl2 #^Jl(y2), #7l 9\ (728)3 
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*U #^JL(y3) ^ m #^4]JL(y4Kr ^ ^-^-(740)^ ^^7]^S. <^SM A 

-SM ^^.(740)^ zj- ##7l^ a] 2. z = [ z i )Z 2,z3 ( z4] #7l 4^71(760)3 

^"71 4^-71(760)3 <g§13fe- ^IJll-^ {z }_{1 } Aiz }_{2 } ^ ?l#s1 (762)3. °J 
{z }_{3 } 21- { z }_{ 4 } ^ ?1 #3(766)3. ^#^^4. ^ ^€3(762)21 A]\ 

#^S^r W ^#^(764)^1 ^1 <^^lJl3 ^12 f^^l^ ^ ^#^(768)21 

Al ^^^1J13 ^l^^cf. ?H-eK766)^ *fll #^4lJ:^r ^ 71^(764)^1 ^12 ^^^1^3 
^l^-SlJl A2 ^ 7i#Bi(768)£l all 2 ^^^1513 ^^€4-. #7l Jfi£ Til- Si 1- 

(764,768)^ -S-71 <^£H;*! A^fo ^s^H ?H-^ ^3l(u1=0, u2= oc , u3= P , u4= V 
)3Ai #^t!:4. ^-71 ^Wfl7l(720), ^"71 ^#^(740), #7l 4tM (760)# ^-«fl ^ #^ 
^-71 1] ~ 4]# ^^Vfe-cil , °1» ^fl^o.^. £4. 



<97> 



£ 7^r €^-(740)7} ^£ 7MJ1 ZL ^S.^ o. 

d _ r 

a 4x4 ^ 7>^^>^^ nfl, ^71 ^tifl 71(720) g >*7l 4^71(760)5} «g ^ <<^*H 
10>* (X,X)3 33 M-Bl-^cf. ^e-1 og^ ^jEi7> 

- [ CC P Y 5 ] (5 0) o ^ ^ ^^(740)^1 ^j E ^ = JCx o] 

A. HBiS-3 <^r«M 10>Sl « X# «^7H tfl^*}^ ^>7l <^«H 16>4 



<98> 



J? — 



16] 







a-tf-jy 




L 


-ja-fi+y 




2 


-ja+0-y 


. ^4 . 




. -a-jg-jy . 
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<99> c^ 7 ]X\ y°\ Z^^o} Olo] <&X\*\ Oi^-*l ^-O] 7J ^ <$^ A} Jr^J-o^ 

4" ( Ia| 2 +|p| 2 + | Y | 2 ) 



2 2 



<ioo> 



^ <^ Al^r^l 37!^ ^^ol oicj^SLCoil* |a| 2 > |p| 2 > | Y | 2 ) ^ « ti |] 

71(720)1- T^Jl M-Ai ^ -^(740)^ z| ^7l*oll oj^S]^ ^]Jr*^ o. ^ 

^"71 ^ #^(740)^ JRH B ~ aI 4x4 o.^ ^^tfjl 7]-^^^^; ^-7] 
#^(740HH M-iL^r 7fl^>^ *M <^*H0 17>4 



<101> 



^ = 



*1 

* 4 



= By = al'j = 



_ J. 



-ja-0+y 
-ja+0-y 



<102> 



17] 

^>7l £ 7^1 «>5>f ^-ol ^-71 ^yfl 71(720) ^ ^"71 ^^-71(760)^1 *31 (X, 

X)S ^-f ^"71 1^71(760)1- 71*1 M-^r #^#iLJL^ 

Ei #^£l^r ^Jl^ ^>7l <^*H 18>4 ^"4. 
<103> [^*VA1 18] 



j< = Cz = 







f 1 -; -11 




a-j$-jy 




0 


-ja-0+7 
-ja+e-Y 




-7-1 1 -i 
-i 1 -1 -} 




-ja-p+y 
-ja+&-r 


= a 


-r 
-B 


. -a-jff-jy. 




l-l -i -i lJ 




. -a-jp-jy. 




. -a. 
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<104> ZLB\5L, g-tgs] ^X\6\)6\] ^ ^ ^c^H^ ^ ^ 43jE^V 

#3 ^SH- Jl^t!: #71 3^ #^#*1^ ^r#£r *}7l <^*VA1 19> ^. ^-ol £cf 



<105> 



CBA == 



19] 



0 0 0 -1 
0 0-10 
0-100 
-10 0 0 



= a QPI 



<106> 



#7l <^*M 19>o1M, 



<107> 



Q = 



0 0 0 1 
0 0 10 
0 10 0 
10 0 0 



OIH, P = 



e* 0 0 0 
0 e" 0 0 
0 0 e ; * 0 
0 0 0 e" 



<108> 



<109> 



uJ-eH #7l 19>^ #7l <^«H 7>* nJ^Sj-S-S, ^5}-^ ^EflS. #7j [S£ 



2]« W^-S: 4* ^^r*}^ £ £6) ^ #^#^1» ^-#3^ nfl (3sector 

system, 4 Power amplifier), ^^(M=3H 47fl£| *m^7] (N=4)7> ^zfl^tK ojnfl 

*}-8-*r*l ^ 3*l^i=k =LB\B.S. #71 £ 74 ^ #^#*m #7l [2^ 

CBA=aQPL x4 

cflsfl ! c v |-(co»s/) for every ij ^ ^ ^ ^ ^ CC^ = / 
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<110> A 4^€r £ 7^} 5*1 £ -g- t£ of^ ^ ^#3\7\ <^*M 10 

>ofl M-^\E w>2f ^-o] ^ (X,X)» ol-g-f-o. S ^ i] - [ S £ 4]# ^tbuf^ a>^ 

4 <^«M 11>1 M-e}M1 4^ *M # (X,Y)» ol-g-^-^^M) [s^i 1] ~ 4]« 

<m> 

<ii2> ^lofl ^Al^i-^- #^f^ ^ *J1 B7> ol^-^o]^ ^ 

& «HH ^3*4 #t ^ B7> °l#aM*l ^^1 

7> £M1 ^Cf. ^, ^ xja f^Hf^- ^ JS^o] 5-^^ 3.7] £ ifltf ^HM *1 

^eflofl 4^ ^t-o]^ S.o]rf. SEtft # Jl^-o] ^ ^ji, a}^ ^ #^7)(LPA, 

Linear Power Amp)^ ^-f ^H^sj-l- t}^ #-%-o] Q ^£ $X°-B.£. o)Q ^ 

<114> ^tgofl ^-g- WV^^ ^ #^ 
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<ii5> *m Aijr^g- a^s^ Jb.#<8€4| 4^ ?1^g*U, €3 31^1 ^-^>7fl -g- 

«M #311-8: M*Hr ^-ti]]7l^ ; 
<116> ^-o] #3 ^MM" ^W)^>ZL, #7} ^ ^^7l# Zj-Zjvfr Aj- 7 ) ^ #« 

<117> aV 7] ^ Al^tf a o V 7 ] 4^0} ojBj A] ^<^*V ^EflS 33°1 ^tiflH} a] 

«s ^^*H #3*Rr ^^isf, 

<118> ^ k^^HH a o V 7 ] « H fl7l^ olaj ^71 33 ^3 #Jl#4, #?1 

3 ^« SEfe #71 ^^-7] ^^ul, A oM ^-#<8^<*fl 44 #7l *fl k 

Al^ tf-g-o] ^ k+iAl^cflAi A>-g-^ Aj- 7l «-afl7l2l IH^^ *H^*H- ^-S-ai^ ^el ^ 
#tr4. 



<119> £ 8^- ^ t^^j ^e)6fl 4^- w o VAlo) ^ #^11- 3E^-SRr <£3l4 *1^^ 

^■#-£ £A]§>^ £^14. 
<120> Aj- 7 ) £ 8 c. % V^>ig j -M. igj-^cq <££\6\] rcj-S. * °- «j-Alo] ^ ^71 

(830), *}3f^r^(850)4 ^71(860)4 3) f ^s<^l ^-§-#S^el ^-(Adaptive Signal 
Processor) (800), #:£ 1 iH3 ^(Signal Generator) (820) , ^r4^r ^S.(IF ^3.)(840), 4^. 

^S.^- (Feedback Path) (880) # ^ ^4tr4. #7l £ 8<>1H ~ ^ 33 f^-f 
44tr4. 
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^7) 3-§- -tlS. *M-8j*-(800)£r -tlJL 1HI 71(820)31 #^^^1-4, #7l ^-«fl7l(830)^ 

#7l ^^^-(850)3 t^Jll-^, ^^71(860)^ #^ ^JSLl-g- <^ 

^ v ^f. A o V 7l 3-§- ^151 ^e]^-(800)^- ^#*Hfr ^-g- ^ZL^#-i- ol-g-£}a| ^-71 «.yfl 
7l(830)<Hl s Sl({A}_{k}) ^7} ^Jl ^-^(820)^ ^- ^e^ *t5L ^3 

°J ^ ^AjAl7lJl o] Ajifs ol^ol^l ^ og^ ^ ^ # 

7H «o v ^^r ^ At ^(FDMA), ^-g^ At ^(TDMA), ^-Jl^ ^ 

^^f(CDMA)^ S.^ 7>^^>nf. ^7) «i] 71(830)^ ^ e^ °m *!\B\^ «>o} o] ^4 

#3HH 3-g- ^IJ: ^^^-(800)ol TflAV *j t^*v ^afl7l ^ £^71(830) 
^eJAljrs-s ol^oj^i %&»J*&\ a % #^*V4. AV 7 ] c 8 ofl>| IF^S.(840)^ tq^l^ o> 
^S.ZL *&%7] (Digital Analog Converter)^- ^S^M (Frequency Up Converter)^ 

°}^°]^ o|cf(£^^l 5L^*r*l &-§-). ^-71 IF^S^r ^IJLl- ^S.n. *)3l3. ^Qis} 

xr t§£.°M. A o v 7l £ 8^1^i ^-wfl7l(830)Sl #^ «J]e) -V ^ IF^S(840)S 7]^ Jl^A^r °r 
^-SZ1(RF Analog) ^IJl'?] ^ #^-¥- ^ ^ ^JJll-S. o^o] ^1 <f^Y 0 J ^ u -^i ^ o] 

Sl^Cfl, OH ^7lS]- ^^-ofl :&*}-cr|^ ^-71 ^ <2f ^ 7} ^A3l ^0>c ^^rf. ^l^f^ 

^5}-^ l-El'S &A. AA*\ ii^H ^7l #^#^-(850)^ ^^5} ^ 3^ £E^r 

I" 2l D ll^. #7] ^^-^-(850)^ ^"71 #5^3-Jf <a^^E] <H^%=^ 

(860)^ ^"71 #^^]Ei# ^^-*H #^ ol=.o]^l 43]E|#^«flEl « 

1- #^ ^"71 4«E^ #^ tfjE^ <?_Him(870)* ^ ^E-HS t^^tt. ^"71 3l] = tifl 

^5.-^(880)^ ^^^(RF) <^5.zl^1Jl<?1 E. , I± » ^ 7l7-lcfl« t^x]^ Al^^. 
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^ #7] q^-HS. *\ si -^(800)3. <y^W. ^"71 ^-g- #3 ^ 



<122> 



t^^ ^bHI 3-§-"o v ^ €3 #^ 3]3l- [S^ 4]* ^ 

^71 <^4j-^l>xfl^l #71 <^*Va1 5>1 . ^-g-^-nJ-. ^^-71(860)21 Ij-^t ^7] 
<^*VA1 4> ^ AV 7 ) <^*)-Al 5># nj^^cs. AIE}}^^ £t} ^-7] ^^-71(860) ^ H 0,7} 
^3 3 3, ^-7] <^«^ 2>ofl D# ^^1" ^ ^Jl a o T- 71 l>ofl o]*fl A » ^ 



<123> 



[*r*Hl 20] 



-l n -i 



<124> 



^CH^I «-H]]7l A^r ^-71 [S^ 2]# ^H^SL^- ^-yfl7ll- *lHc?)-^ ^ M. 

#^ #7.}^ ^7]^. ^ ^ofl TJj\ZV oj#^ cf7>l- ^71^-O.S.^ #71 

wfl7l Jpj 11 A ^ ^^-71 ^ H C^r €2fl^ N-by-M £-^71 H M-by-M^-7) H 

3. ^^5-3. A 0 M <^*)-^ 20>°1 *f7] <^«H 21>£. ^£)<H<>> #7l ^-afl 7 l 



<125> 



21] 
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<126> _j_ 



4>7l <^*H1 21><HH V / o^ A |. ^ (Pseudo-inverse) <?!#7r 0 l 4. ^) ^> ^ 
<£#*Rr KRow)^ Ji^ ^(Colum)^}- ^ ^-f ^V^l <^*H 23>S. ^^€4. 

C- ) + 

<127> o>o^ k «^ fl z^- Ta-oflA-l^ S-^sJ^o. j7^^^ ; J£ 7 ] <^Al 20> ^ <^r«M 21> 

<128> 

22] 

<129> . 

^ <^*h 2o>^i ai^oha^ ^- ti fl7i K+ 1 

^^ + i- Q 5 * C * ^ ^ ^uv t <* iDt^ 1(Row)^ ill} ^(Colum)^7l- ^ 

A k+1 =a B'\ C + k 



<131> ar>7l 23>-8: >JM £)A)- <* ^^>7>2] 7jl^o]cf. 

<132> 

C + = C" (C C") _1 

i^n^ 23] 
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<133> H 

^7] <^r*M 23>°)H ^' > ^ Hermit ian(Conjugate Transpose) ^f- 

<134> ^71 1]^ [S^ 4]« ^Al7]^ £ ^tgofl o] ^ ^ o. ^ ^ 

<135> #31 1 : ^Ei I7fl o]^- ^ ^LJjL ^ 7 1 Aj- 7 j l] 

<136> 

#7)1 2 CC =1 C]JL I Cy| = (const) o] ^^- 7l s.^ C# -^71 

3]3f ^71 [S3 4]# ^Aj^lcf. 

<i37> 3 : ^-^f ^ *3H B# 

<138> cf^l 4 : ^"71 <^*H 22> °fl <q«fl ^-tifl7l A* ^^^>JL CfA] Cj-Tj] 3Ji-isL 7>A] «V 

<i39> ^-7] #7ll 32f #7ll4fe ZfZf ^#3l<2}- *)H#7flJl # ^ °1» ^ 

oil- 71^0.^. €*Rr 23tl: ^*1| ^«fl7l ^ ^ *3H3M- 

3^ £«l]7l ^ s.^ ^1 ^}Jl k«]*fl s.^ ej^^- k+l«i*l| ^ ^^S. 

^7)7} ^ ^€ ^4" ^HM ^7>^ ^ #^<^1 Wl«fl Al7_H 



64-29 



105D020041023 #3 <£A- 2004/1/29 

index) k# ^ <£^r*^ °W &o] 7 )3. ^4. 

<141> „ 



diag( ' ^'^^l tflzjv£q|^ (Diagonal MatrixHH.3. 3=3 ^ 

6 ' ' ' b 

^7} ^ U' ' Atf^. ^ %tcf. ^ « 0 >^ ^^j. 

s.^ #3 <>l-8-*H ^ 7>^^ o.s. s)^°J 33 

a%± (Least Squares Method)* £4. , €-^1 ^-§-*>^ ^ 

^ ^» Sfrfe ^3 7>^^(RLS; Recursive Least Squares Method)* <*\7] 

*1 HAYKIN "Adaptive Filter Theory" Prentice Hall 1991) 33 A i^*!) ^7]^ k 

Al^oflA^ ^3*1 ^ ^ ^ G({b}_{i,k» 1- ^>7] <^«}-ai 24> £ 



<142> 



24] 



«M = t { A k ~ j I * w - b itk y u \ 
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<143> ^ 

*Vcf. o]^7]| ^fls} ^«fl7l^ cflz^^ ^ Ai cq ^ oh- ol^ 



<144> 



[^r«H 25] 



<145> 



'" ^ ^^oKNorminal) A ^ ^ ^(Forgetting 

factor)^ jzfTl ^^1^ 7H-g-£- $H^:n. ^4 ^83M ^.cr ^ 

0.9 ~0.99^ £2] SM- ifl^H 10~100^S^] aflS-5]l- ^S^=- tt^r. 

<146> 

k«i*l) Al^^A^ ^7} ^ S.^ {C }_{k}fe ^^71 ^* ^ ^ 

3^ ^ ^1 ^ J!).^ ^^"71 <U%n Ol-g-^ ^ 

^ ^71 * ofl Cfltb W]-g-^» ^7l <^*H 26>4 ^-O] BM^ ^ ojl^ 

<147> 

c*)= g^*"' II jk/- c**,n 2 

26] 
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<148> 

<149> q 



[^tq-Ai 27] 



n — ; -i ( r\ Qk-i 2k£ k Qk-i x 

A k Qk-i £k+A 



<150> 

<i5i> £ 9^ £ 8<>fl *m ^«-o] ^ jpj ^.g. *#£ol4. o] e] $ Jr 

^ ^^^«.(850)^ ^ ^*Rr ^^-8: £ 8^ ^-§-^1^51-^(800) 

<hi sin 

<152> £ 91- 910#3HH ^^^^51-^(800)^ #7} 1]# ^ 

^zMH^U )Sf ^ sj-^nlE^l- ^<^(^^)*Vcf. 920#3HH ^-71 ^ -§-^0:M 3^(800)^ 
<#7) 3],[S£ 4]# ^X|7l7l <#7) <^«H 4>Q <^«Hb] 5>1- ^^Rr ^7] 

^ ^^*>^1, #3 ^ Bl- ^*>7l ^*ti ^ ^7) Ol^. 

Z? v4 = C" 1 

ipj ovot ^^o] ^(Rqw)^ iLcf «|(Colum)^7V ^ ^-f ^al]7l 

v4 = C + 

" 1 S ^7}$- *}-cf. 930#7}HH ^-7) ^ -g-^!JL*i 51^(800)^ k»i 
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1 -^t 940#3H x] >y-7l ^-§-^ls^e)^-(800)^ #7l <^«H1 2 4>, #7l < 

-MK ^7l 950# 31» ^ -8-7] ^*J;M 3^(800)^ 960^H 

*1 k«i^ a] 3 t}£- a]^o] k*HM a13*>*1 c}]7l^>^c]-7V ^-71 930#3l5. s)#^l-7> 

^"71 £ 10^ %^\<A ^^s-}^, lOlO^HH ^1-71 ^ -¥-(800) tit ^7} 
1]* ^*}5L^- 4^ ^Ei^(M), ##7l ^(N), ^*Rr ^ ##7l ol 

^(800)^ ^^^#71 
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{B}_{0-} # #7] [2l& 3] ^ #7l 4]* nV^Al7l7l *fl #7l <^*M 4> 

^ = c _1 

^ <^r^ 5>» n J^*V£^- {C}_{0} 1- 2:71 ^-*>J1, ^-«fl7l ^ ^ ^^-i- 1 0 

£- 2L7]^}7At\. ^ <l(Row)*r i4 ^(Colum)^7l- ^-f £^71 ^ s.^^ 

^ 1 3. ^715}- #tK *><=»}= 1030^*11*1 #7l ^-g-^l^^e)-^-(800)^ k«]*fl 

oflA^ -^a. og*^ tfj E ^ « tifl7l og^ gj^g. ojgjy>^t}-. 1040^3:^1 «^1>H #7} ^-g-A] 

S^e1^-(800)^ #7l <^3}# 24>, #7l <^*Va| 25>, #7l <^*Vai 26>, #7] <^tj# 27> 

B C 

^ #7l ^-S-S-Memsoo)^ #71 ^liK ** *)■§■ °l-8-«H #71 <^«H 

22>ofl ^ *}7l ^-tifl7i ^ s.^ ^*Vt}. #71 1050^7^11- j£ Aj-7] ^-g-AlJr 

^^1-^(800)^ 10603-TlHH k^*i) Al^^ nf^- Al^o] k+l«i^^l ^7l*>^cl-7f #7l 1030# 
711S. £ll-o>7> ^d#tl- -§^#* ^ 
<155> E 11-8: -g- w>^tV ^AHHl trf^ ^-g- Hj-Ajoj ^ #£ y #*!<>} HA] 

*}^r Ir^^olcl-. 

<156> #7l £ 11^1 £A]S] 3-§- Wj-Ajo^ #^1^ ^E^i^ ^^^S-7l ^# 31^*V 

^^1 9i ^AHl^Ai, £8^1 £Al^ #^H1 (892), ^-f-(891), ?1 

#3 (890)1- cl i#t>c}. 

<157> av 71 ^ o. ^j, ^el«-(800) ( #7l Ajjr ^-^-(820), #71 §till7l(830), #71 X\^*§ 

^lH^-(810)^r 1=1*1^ ^^^Ia-I ^-#tVcl-. #71 IF ^S(840), #71 ^^-(850), #7l 

^^-71(860), #71 °>3M(870), #7l 7l#si(890), #7l z\IL** ^^(880)^ ^S.=L <$ 

<Xo]}Al *#W. #71 11^(891)^ °}^£-=L ^^ollA-1 ^4*VC1-. £ 116))X\ 
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7|^^-ol a-]w1^>^ i£°- a , 0 , y 5*1 4 7fls] M=3)5. M-^^H^ 

S3Ua. #71 ?}3##^(850H ^SHr ^7]^ ^«( Red unclacy) *r<4l- Sf-*H Ml 
7fle}jL 7HRVq.(a N=4 ). 

<158> A 0 > 7 | a]^ ^*jL( 8 20HH A *m ^.S- ^-^2j°J ^l^m 4!Jl a, {3 , g Y t 4 

A ^^^171ji o] ai^i-s. °]-¥-<^ qtf ^!&| ££ = C a 'P'Y-l # #7l . 

tifl7l(830)^l^ til) El* ^-o> o] ^4 o]^ ^-g- ^sl^.(800)ol 7^1# 

£ #§J*r ^«fl7l *H ** WW (830) #3 ^3) E-| y %%%t\. ZL^ 

n ^ S>M-S ^-tifl7l #^ ^.±1 ^ £tifl7l <^ «flEi A 

± 4 s 3a.tf ^ ^7>M^1 AJ-71 #^Jf ^ S]Ei >1 fe- ^ ^E-Jf 

(850)* -f-Sfl ^Sl^H 3^ f^Hf #3 ^Ei ^ 5L *35)aL f *m # 

3*£ Cf^l ^^-7l(860)# #*fl ^E-l #B3 «1]E^ if S. #^^4. #7] 

^E| i£ ^ d|E| ^14(870)^: -f-Sfl A 43jEl a, |3 , Y ^3. *}7l £-Bfl 7 l 

^ £+1 

*IH 7fl# ^ #^^>7l ifltfl AlS. ^e|Jf(800)^r °d ^ ^E^ 

— , #3 ^#Jf ^ ^ ^ , ^Ei ^ , ZLEU ^^-71 #S| «3}El 

, Z * gi^M-, RF oV^-SZl Aljio] £ , if f oja^ji*. 

^ Cl^l^ £ ; U ^ ^-5} 7 ] ^«|) S)n«Jj ^S.^-(880)* ^WltVcf. ^-71 5t| = «J] ^ 

S.-?- (880)^ £ 12«H1 H^1*V w>sq- ^-o] cf^S)-7l (MULTIPLEXER) ( 881 )2f ^4^r *>^= ^*7l 
(Frequency Down Converter)(882)Sir oJ-^S-ZL tq^l^ ^^7l(A/D Converter )S^ ^4. #7j 
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J=*J] ^5L«-(880)^ ^#ei(890)» -f-*fl ^a] ^ ^ Rp Aijr o^« f ^#)^J1 ( ^sHr 

* ^*7l(882)» f-*fl 7l*Jtfl<3o.s. ^4^1- ^^1^131, 6>^-SZL t^IH ^«r7|(Analog to 

Digital Converter) (183)1- -f-«fl ^^l^lt}. #7l ^ ^-g- 7]^^\ 

^, *1J< ^(^, ^SZl 5E^r ^lfD, ZL^Jl A]Jr<i) 5L7l^- ^^-O] H^^C-fl, AlJL 
^e] #^HH I" °fl ^^Hr^f 4lJL #^SU #Jltr 7 A£r US- 2] 3.7)9}- ^AVo] ^ 

^"71 IF ^ 3.-^(840)^1 o}^ZL ^«;7l^ <#tfr ^§711- 



64-36 



102D020041023 %^ 2004/1/29 

7]Z\#*\ ^ SKr y $t Z EL7]9\ $)^°) ^ ^^(850) 4§-^ ^ 

3. I-bJjI y = Z o.s. ¥<>K£ usiM-, ^-71 = ^3.Jf (880)^MH ^ 

4^ *>^= ^71(882), °}^3-=l t]x]% ## 7 ] (883)-f-& 7^1^ £ <4 £ 

» 

^sl^l if 2f i£ ^ H7lSf ^^-o] cpflA-^ on- &.OJEL3. «.-ol 

(optionally) iL 3^(891)^ tf#7l (Mult iplexer) (881)* <#7) 5. 6^ #7] S. 7<*} t>> 

°1 ^-g- a]s *M-¥-(100H ^^^Jl, aJ-§- ^e)-^-(lOO)^: #7] }L%& A - 

, A if # ol-g-^ ^ £ . if ♦ ^ , if UL^ o]^ (89i) 

^ iL^-g- tfliB a]^ i 4 ^ t IHM^ 4^7l(881)# -f-*fl ^1 = ^ ^3.^(880)^1 

^ ^tl- ^ , °i-& A - , A i£ s. #^^>ji ^iJ: ^&)^- (8oo)o.s 

^•m^-. ^"71 ^-^(891)* ^-^Rr Hl^r 7 >^1 « 0 >^* ^ oirf. a1# 

^ y o v, S^3 <^ *\7} 7}2*v}v± t\^y\s\ *J-g-.g- f-§fl 7i#ei(890)5l 

^ ^IJ: _±E , if eii^b ^IJl £ ^ if ^i€r*H ^3.^(880)^1 

^ *}xr ojrf. zielji, s= £^ J±^(891HH ^^1 ^ 

— , — 4^ 7f^-^ ^-^oi eii^h ^jai^ oi Efl^H ^ijl-i- A^-y}^ 

*%^] ^ = ^3-^(880)3 ^^a1^o.3.m), 3i] jE.ww ^3.^(880)^1 
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<160> A o V 7 ] 30. A]^ ^e]w.( 800 )O. A]Jr ^«.( 820 )4 ^ ^ «-(880)S- ^4 ^ 

^(Snapshot) -* , £ , H' * 4 iL^ JL-^ £| iL^ ^ A ^ , A if « <^ 

A 

«Vo> ^7] ^-Hfl7l *)H * +1 I" #^*r4. 

<iei> # 7 ] j£ Al^Efl ^<^w. (System Controller) (810)^ *l*H 4^ E ^ ^ 

^cH^7l ^sfl ^^H, *}-g- A]jr ^5^(800), 4]JL *HI^-(820), ^^-(891)^ *lHtr 
4. 

<162> 5L 13^8: 5L 3 £E^r JE 1H aj-g- ^Ijr ^el-f-S] ^O] QjoJ|£. J£oJ^ £^o] 

4. 

°1 #*Rr 7l#^o>oH^ f-Aj-o} o. 7> ^ ^ >7> ^Tfl ^§ ^ 4*1^ ^]JL ^ 

(DSP; Digital Siginal Proccess CHIP) 4 3.^ (Coding)* *sfl t 2 -^ <r 

<i64> ^ o- Ajjr ^^«.( 800 )^ ji^ ^^(Calibration Calculator )(801) , 

(Memory)( 803), *1H ^€ ^^(Control ler Matrix Calculator)(805) , ^ ^ 
(Estimator Matrix Calculator)(807) , 4 <2-^ (Del ay) (809)-f-°-S ^^^4. #7l JsL^J 3l^f 
(801)£r 4 = ^ ^5-^(880)^^ All 2 , " 4 #7] £ llofl S.X\ £ ^ 

-?-(891)S^-E^ ^ Aj-gr AZ ^ AW # o^y]^ A 0 > 7 1 ^tffl ^-71 Aljr-g- ol 

-g-*fl J±^«fl #J5-5*), ^ ^ ^^71 #^ ^B\o] j^c^ Ajjr ^ , 1£ # 

3]^ ^ #^*r4. oVo^ 145. j^JjL (891)* ^4 am ^ 43 ^ -f-tsfl 

^4 Ji^iM- ^lS-SH iL^4^47r **14 ^fSfl iL^-g-jLS # ^ 514. Tjl 
^(805)4 ^ ^1 31^(804)^ ^5^(803)^^ 3 -5- ^S^S] a^lsHl 3g _g.tr 

^71 « i t^^-(82o)s-^-B^ , m, j±3 Tim^-mvs-^] = , n 

■» 64-38 
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^^^cf. a o v 71 3) 807)^ ^7] £ 10^1 ^ #^ ^JLe)^] tcf 

jzHHAi <gol^l ^^«.( 80 9)o1lA^ ^A^ ^ ^>7l £-wfl7j %^ 

{A}_{k} S-^-i f^^H «afl 71(830)^5. ^j^^cf. 

<165> £ 8, £ 11<H] ^Al^oflA-] ^-71 ^^-71(860)^ ^ i7ft>0_ S oj^^^l 

^ ±7-}°)} al *1) 1R3°] oio.£.S. ^ ^^-^(On-line)-^S. ^ 

^] ^XL A (Off-line) AS Jf-^-i- ^Jiel^ ^-g-^- 5^. 



<166> c. £ ^Al^ofl oj-s ^-g-^o] #^^lofl o^tb ^ ^4 



S. 14a S. 14d^r <H ^ 3-5- #^ ^lsj 

^ z}- aji e ^ #^ 3)-^^- £A] *>ZL o^cf. ole^V ^^^^ ^^Ei S.^^^ (Computer 
Simulation)-!: -^sfl ^sfl^l 53 AS 7}^HAi ol^^o. ti>o]cf. 

[3^ ^e|t M=3, 2,^71 (Redundancy) *Kt1- ^ 

7l ^ N=4olcf. cr|7H (N>M)olcf. °m >£Jl 3§^-^. ooIji, <$m]S.?}*\}±r # 

Sicf^l 7>^^>Jl 7l-^-Alo> ^ (Gaussian Random)^* 1^*1^1^-. ^ ^Is 

^ ^E^E^ l, 0.25, 0.01 Watt5>| H7]7l- x}o) 7 } v+cfji 

7^t4. ^^-7] -1^*31 C-i- ^-7l<^*J-ii 28>^1 n^E^- ^th}. 
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<169> ^c]]X\^ ^7]S] S^o. ^sVcJ-j! J±J7 ^JlS]^]^ ^7) ^ £ ^ 

°^e42 7}^*VcK ^ ^#7lS] ^<5}^ a^r 10.2.3. ZlfiiM-, ^*fl 

^-Ei ^>ol7l- \+Cfjl 7p3tB4. 

<170> 28] 



<171> 



7e 



j30° 



0 



15^ 10 ° 



8e J 



0 



9e 



-j20° 



<172> 



<173> 



<174> 



ZL&}JL, #^7l #^ ^ ^ O.OlWattS 71-^*^. €^ ^4xr ^"71 £ 10^1 

(time index) k# M-E^tJ-. 

£ 14a^ ^E-] <^ Aljr ££ , 5L Ub^ ^ ^ Us. y. , £ 14ctt ^3 

f A Ji ^ , £ 14cH=r ^B] #^ A]^ « £. ^ M-Bf^ZL o^cf. 
^-71 £ 14a^ ^-71 £ 14c» tiling, <>m a]^o) 37 ]7|. AflE^S *}o}7\ t+elBj-JE. 

« 0 V^o^ ^^#^^1^ ^ ^7l7> ^^>7fl ^ [S7i 3]-g- ^*>3L XI 



30.1, 29.9, 28.6, 28.7 WattS. M-#tK 



64-40 



105D020041023 #^ ^7}: 2004/1/29 

<i?5> £ 14a^- £ 14d« HlS^, ^ ^7)2] ^^2] £3H|3E *^«J-Jl f 

*1Jl7> ^-^^Tfl ^*Hfr 10# 7}X1J1 ^3L3. l4-g-# ^ ^Cf. ^ 

[2,^ 2]» ^fvg- ^ 5M. HL*1 ^^"711- 7^]^ ^^-71 # 

£4 117.45, 117.41 WattS^i 7^ ^--g-g- ^ oicf. 4sH , ^3 £^7] 

*1M ^!iL7} ^^-7l» ^ gjo] °^Ms. ^ $14. ^ *f-&£ ^ 

^ #7] [S?d 4]» ^^JL ^Cf. ol^-o. S w.Ei ^gofl ^ « 0 >^o] ^ # 

<176> ^ ^T$m ^°1Ht7 ^A] oflofl ^ ^^^>^o_M-, 

5} o] 4^^o] ^^6,1 o^fl ^«|)^o> ^-t}. 



JL3f] 

<177> a]-^ t^^r, ^-Wfl7l-^^ ^pjL-^^l 2)|^o| ^ ^ Aj^Efl 

* ^l^Rr oj-g-^A] Al^ofl^ #^7]1- ^E^S $^-*>7fl ^ ^Cf. 

<178> £t V ^. ygrgg. ^ # ^ Al^Bfl^ ^EitsL 5^>7fl ^*|-7l ^ ^-tifl7l ^ 

<179> ^ C^«-^ ^7l# A>^O.S^, ^ofl 5a°H JL#^ 
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1] 

4^o] ojsj Al^l-^ 4^«°H ^l^JL, ^ efl^o] ^*>?fl £ 

afl€ -SM* #3*Hr ^-^71^, 

3-3-8: #3 f^*K=- *d^ 

^7) ^ ^€ -tiJLM- ^"71 4^ ^Efl^L ^wB€ 

^]J:#3. #^Rr ^7l<4, 

^^"71 4!JL«-g- «a^^O>, ^3 ^ 7B^-§r Oj-g-^ #7] ^ k A];*HH ^-71 # 

n 4^ ^ -i ^7i ^^-7] ^71 4^ 8 5i°fl 4^ 

B^S 5£«"^ ^ ^-71 #^ 

2] 

A o v 7] #13 ^4^^ #3 *H^£^ THiiog^^ui}-, ^ 7l ;g^- 7 i^ 

7l ^^"71^ Aj-71 ^-g- A]Jr ^ J=L A>ol^ Sjntfj ^*Kr BjctiB ^^-Sf, 
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#7l ^^tifl ^S^Ml #7l ^111^ #7l ^12^^^: 

^ #7l #3 #^ ^^-71 #^Jl«: afl**Hr 

SL^-fl- 3 f^io S ^ a 0 v 7] ^ ^ 

3] 

^12%H1 SJ^i, # 7 1 sU=m| ^S^tt, #7l ^l«a^^r, #7l ^2<a^^, #7l 

# ^tij^Jl, #71 ^^l-g- f-*fl ^^£1^ ^llfl- ^El^BJj^l^H #71 #3#O.S #3 
^ ^El# 5 JlA^ol o. S.^OJ- ^-71 #^ #^1. 

4] 

*fl3*<Hl 5^*1, #71 s)J=«J} ^S^Mr, 

#71 Ei t^^r ^1J1« 71^ Cfl^^l AlJlS ^Sj-^ 

€«T7li4, 

#71 51*11 OV^ZL A] S# 3*1^ ^JIS €^>^ 

^^H/Cl^m ^%7l» Dl i^V-i- Aj-7] ^ =^ #^1. 
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5] 

^ll*oHl &<>H, ^7} ^ ^¥-2) ^^loflA-l ^ &oj #e)*}7l # 

7] ^^-71 ^ Zj- JS.^^ a7]7 |. ft*. 7 ^o. ^ ^ 

6] 

1" 

bi,k— b iik -i — { z t ,k— bi,k y,,*) y i, k * p 
b . . 

« Wfl7l ^ S-A^^ 3JL^.O. *J.- Aj-7] ^ #^ ^1. 

,4, + 1 =* c _1 ,or A* +I = ff B~* M c + k 
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[3^*8- 7] 

— I — I -L 



Pi.k=APu-i+ I yj 2 

^4=1 



{C}_{k}» °l-8-*M ^f-S-^ <*r*H 3><H1 A k^ ^1 k+H^H*! a> 

3" 
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4,=o IT 1 , C-^i^o B- t C\ 



1% 8] 

^lnHl %t<H^i , -8-71 ^Is ^3-*Rr 
M€ 413:* #3*Kf i^^l^^, 

^-71 ^51^3.-^ <^£^ ^7lM Zj- Aj it oj-g-^<*| ^-71 f^Hf Hi^r #7l ^ 
71 ^<8^g- T^SKr 31^^ 

*Rr ^1 Tfl^f^ 

^"71 ^o] ^ 7^1^-71^ #^&-g- <^Al?J *l<g<5Kr ^1^7l# Sfl-#* ^ 

13^* 9] 

^18*o>^1 Si 0 ^, ^7] ^ 31 #7] ^ ^-71 £-tifl7l <^ ^E^ ^-71 ^-W^l #^ 

«]E^ ^-71 iL^ 7^1^1-71^ t^^o] ^71 ^-tifl7l ^ O] ^ T^^Vofl ^ Ji^g- 
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3. <#7] . 

10] 

<8§j ^} 7 fl^)^ ^± 7}^d\] 3)?% ^ 4 ^7) S-^^t^: Tjl^j-Jl n # 

* ^-2.3. *Kr ^1. 

[^T 1 * HI 

^"71 ^ ^1^1-4 ^BflS. ^^o] -g-afl^ 
^IJil-s #^*Rr 4*J4, 

3 ^H^t Sl^r #7l ^^-71 s-^ifl-g- ^§*}:ei, <#7] ^-^IHI 44 

#4 k^ 4^ X] k+l^oflA-] 4-§"€ ^"71 ^-tifl7lo] ^tg^ 32f^^- if- 
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f-* ^-7) #3 #^ 



12] 



#7l M^^Ai ^-Wfl7l <y^A]^#, ^U]]7] I^Jif, ^3^3L*L ^^Al^-g-^- 

4^4, 

ej^o. 4^ ^ f^lo S ^ Aj-7] ^ « C V^. 



13] 

*flll 9X^*\, #7] ^ 7>^^-i; o)-g-^ Aj- 7 ] ^ k X\%$i) fi« 

^*Hr 

4-g-o] <^ai 1>0 fl ^^s]^ ^i- 4^4, 
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bi, k = 6,.*-i=( z>.k- bi, k yi.k) yi.k'—p— 

#7l {b}_{i,k>l- SL±&SL£. ffc= #7] z\] k^£] #3^§p=L S-^H {B}_{k}«- ^ 
«fe 4^ ^ ^^.S ^ #7} « 0 >^. 

[^^^ 14] 

*flll ^ Sa°H, k+l^^ollA-] Af-g-^ ^7] ^V\\7]2] ^f$^ 52)-^ 

o 

1 — J 

#71 k*] 3*11*1 ^-tifly] <^4l-S-S, §yfl7l 1^*1JL#, ^ 

^§«8M- ^3*Hr -4^-§r 3 *>^r #7l #3 #^ «j- 

[3^* 15] 

*)U4 ofl $1^^, ^"71 ^ 7>^^ofl i^fl ^-7] aj| k^l^H^ ^s.spjL 

3)14 ^71 ^3*Rr 4^^r 
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rl-g-^ <^n+\ l>o\) °m ^°\S\±r b *> k % 



bi.k = b ,,*-i = ( 2u~ *>'.* y>.*) p 



^7) {b}_{i ( k}* SL^tiSLsL ^ ^7} 4 k^%2) #3^3.JjL ^sJI {B}_{k}# ^ 

2>ofl 2\n ^7) ^^l({C}_{k})^r c] 4^ 

ilS SRr #7] #^ 



C *— C*_i + ( _Zf* — Ck-yZ k _ H 



Qk-l 



jz " Qk-i 



n — : -i r n Qk-i Zk-Z. k Qk-i x 

Qk— * K Qk-\~ » fl , , , ) 
2. k Qk-\ £k+* 



\H=?^ 16] 

^^l-aZf, ^-71 ^^"71 ^1Jl#^; ^SRr 

^-71 ^#^1^1- 7l7-]cfl^ ^€;*Hr 4^4, 
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#71 #71 a]s^-S1 ^s.^ ^^^H JsL3€ #7] 

^1^1-4 ^7} d £tM *m #71 # 

«8 



17] 

*flll Ofl ^O^, 

#71 k+H^oll^ A>-g-^ ^-tifl7l ^ ^ 

^>7l <^*H £]Sfl ^^SLS- #71 

A k+1 =a B~ l k C'^or A k+l =a B~\ C + k 



18] 

*Hll°fl &°H, #71 ^ ^ &<>1 #3^-71 ^*fl #71 

^■71 if-# 4 Ai^l 37171- <^*). SM- 7>^# #71 ^ . 
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[£L 3] 



Input 1 



Input 2 



(a) 3dB HSb)2| ofl 
/ v 



Output 1 



Output 2 



(b) 3dB 7iisi£| M3£ 



Input 1 



Input 2 




Output 1 



Output 2 
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[£ 6] 



<o 



"7 



ii 

TJb 



II 




N 03 




<HZP 



II 

O 



II 

7 



II 

TJb 



ll 
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oitK>i m$ m is 




















kfflJH A|§2| 

siani(BA-)^g 








k+1S«H AIS2I SHH^I MM St! | 








k+1HMI AlilJJtfl CIPI j 







| — -910 



— -920 



-930 



—940 



h 
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■n 2004/1/29 



mom ^aa 



^ 



1010 





• SUM «S : 












.ii ,z k dJ k | 








•kfflM AIS2I 
okeiSH AIS2I 
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